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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with str i k e through . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

Please AMEND claims 1,4, 7, 10, 11, 14, 16, 17, 19, 20 and 23 in accordance with the 
following: 

1 . (Currently Amended) A tracking error signal generating apparatus comprising: 
a main beam push pull (MPP) signal generating unit which generates an MPP signal 

according to electrical signals output by main photodetecting units based on a calculated 
deviation of beam powers detected by the main photodetecting units arranged on right and left 
sides of a specific track, respectively; 

a side beam push pull (SPP) signal generating unit which generates an SPP signal 
according to electrical signals output by photodetecting units based on a calculated deviation of 
beam powers detected by the photodetecting units, the photdetecting units being one of pairs of 
the main photodetecting units diagonally arranged with respect to the track and side 
photodetecting units disposed on opposing sides of the track and outside of the main 
photdetecting units; 

a high-pass filter which removes ati-an AC components from the SPP signal such that 
only DC components of the SPP signal remain; and 

a subtracter which generates a tracking error signal by calculating a difference between 
the MPP signal and the DC components of the SPP signal^ 

wherein the high-pass filter is connected in series between the side beam push pull 
signal generating unit and the subtracter, and is grounded . 

2. (Original) The apparatus of claim 1 , wherein the MPP signal generating unit 
generates the MPP signal by performing an operation on electrical signals a, b, c, and d which 
satisfies an equation MPP = (a+d) - (b+c) and the SPP signal generating unit generates the SPP 
signal by performing an operation on the electrical signals a, b, c, and d which satisfies an 
equation SPP = (a+c) - (b+d), wherein the main photodetecting units comprise main 
photodetecting units PD A , PD Bl PD C , and PD D which respectively output the electrical signals a, 
b, c, and d, wherein the main photodetecting units PD A) PD B , PD C , and PD D are positioned at 
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four quadrants in a clockwise direction, and wherein the main photodetecting units PD A and PD D 
are symmetrically arranged with the main photodetecting units PD B and PD C with respect to the 
track. 

3. (Original) The apparatus of claim 1 , wherein the MPP signal generating unit 
generates an MPP signal by performing an operation on electrical signals a, b, c, and d which 
satisfies an equation MPP= (a+d) - (b+c) and the SPP signal generating unit generates an SPP 
signal by performing an operation on electrical signals e and f which satisfies an equation SPP= 
(e-f), wherein the main photodetecting units comprise main photodetecting units PD A , PD Bl PD C , 
and PD D which respectively output the electrical signals a, b, c, and d, wherein the main 
phtodetecting units PD A) PD Bl PD C , and PD D are positioned at four quadrants in a clockwise 
direction, wherein the main photodetecting units PD A and PD D are symmetrically arranged with 
the main photodetecting units PD B and PD C with respect to the track, wherein the side 
photodetectors comprise side photodetecting units PD E and PD F which respectively output 
electrical signals e and f, and wherein the side photodetecting units PD E and PD F are 
symmetrically arranged at opposing sides of the track and outside of the main photodetecting 
units PD A , PD B , PD Cf and PD D . 

4. (Currently Amended) A method of generating a tracking error signal comprising: 
calculating a difference between an MPP signal and an SPP signal whose AC 

components are removed via a high-pass filter such that only DC components of the SPP signal 
remain, 

wherein the MPP signal is obtained by calculating a deviation of beam powers detected 
by main photodetecting units which are arranged in right and left directions with respect to a 
track and the SPP signal is obtained by calculating a deviation of beam powers detected by 
photodetecting units which are one of pairs of the main photodetectors diagonally arranged with 
respect to the track and side photodetecting units disposed on opposing sides of the track and 
outside of the main photodetecting units A 

wherein the high-pass filter is connected in series between a generator of the SPP signal 
and a calculator of the difference between the MPP signal and the SPP signal, and is grounded . 

5. (Original) The method of claim 4, wherein the MPP signal is obtained by 
performing an operation on electrical signals a, b, c, and d which satisfies an equation MPP = 
(a+d) - (b+c) and the SPP signal generating unit generates the SPP signal by performing an 
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operation on the electrical signals a, b, c, and d which satisfies an equation SPP = (a+c) - (b+d), 
wherein the main photodetecting units comprise main photodetecting units PD A , PD B , PD C> and 
PD D which respectively output the electrical signals a, b, c, and d, wherein the main 
photodetecting units PD A , PD Bl PD C , and PD 0 are positioned at four quadrants in a clockwise 
direction, and wherein the main photodetecting units PD A and PD D are symmetrically arranged 
with the main photodetecting units PD B and PD C with respect to the track. 

6. (Original) The method of claim 4, wherein the MPP signal is obtained by 
performing an operation on electrical signals a, b t c, and d which satisfies an equation MPP= 
(a+d) - (b+c) and the SPP signal generating unit generates an SPP signal by performing an 
operation on electrical signals e and f which satisfies an equation SPP= (e-f), wherein the main 
photodetecting units comprise main photodetecting units PD A) PD B , PD C) and PD D which 
respectively output the electrical signals a, b, c, and d, wherein the main phtodetecting units 
PD Al PD B , PD C , and PD D are positioned at four quadrants in a clockwise direction, wherein the 
main photodetecting units PD A and PD D are symmetrically arranged with the main 
photodetecting units PD B and PD C with respect to the track, wherein the side photodetectors 
comprise side photodetecting units PD E and PD F which respectively output electrical signals e 
and f, and wherein the side photodetecting units PD E and PD F are symmetrically arranged at 
opposing sides of the track and outside of the main photodetecting units PD Al PD B| PD C , and 
PD D . 

7. (Currently Amended) An optical recording/reproducing system, comprising: 

a pickup which emits a laser beam toward an optical medium and detects a reflected 
laser beam reflected from a disc; 

a tracking error signal generating unit that generates a tracking error signal by calculating 
a difference between an MPP signal obtained by calculating a deviation of beam powers 
detected by main photodetecting units which are arranged in right and left directions with respect 
to a track and an SPP signal obtained by calculating a deviation of beam powers detected by 
photodetecting units which are one of main photodetecting units diagonally arranged with 
respect to the track and signals output by side photodetecting units disposed on opposing sides 
of the main photodetectors; 

a high-pass filter which removes AC components from the SPP signal such that only DC 
components of the SPP signal remain, the AC components being removed before the signal is 
received by the tracking error signal generating unit; 
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a servo controller which generates a tracking driving signal which is used to move an 

optical system of the pickup in a radial direction so as to direct the laser beam at a center of the 

track, using the tracking error signal; and 

a tracking servo driving unit which drives a tracking actuator included in the pickup in 

response to the tracking driving signal A 

wherein the high-pass filter is connected in series between a generator of the SPP signal 

and a calculator of a difference between the MPP signal and the SPP signal, and is grounded . 

8. (Original) The system of claim 7, wherein the MPP signal is obtained by 
performing an operation on electrical signals a, b, c, and d which satisfies an equation MPP = 
(a+d) - (b+c) and the SPP signal generating unit generates the SPP signal by performing an 
operation on the electrical signals a, b, c, and d which satisfies an equation SPP = (a+c) - (b+d), 
wherein the main photodetecting units comprise main photodetecting units PD A , PD Bl PD Ct and 
PD D which respectively output the electrical signals a, b, c, and d, wherein the main 
photodetecting units PD A , PD B , PD C , and PD D are positioned at four quadrants in a clockwise 
direction, and wherein the main photodetecting units PD A and PD D are symmetrically arranged 
with the main photodetecting units PD B and PD C with respect to the track. 

9. (Original) The system of claim 7, wherein the MPP signal is obtained by 
performing an operation on electrical signals a, b, c, and d which satisfies an equation MPP= 
(a+d) - (b+c) and the SPP signal generating unit generates an SPP signal by performing an 
operation on electrical signals e and f which satisfies an equation SPP= (e-f), wherein the main 
photodetecting units comprise main photodetecting units PD Al PD B , PD Cl and PD D which 
respectively output the electrical signals a, b, c, and d, wherein the main phtodetecting units 
PD A> PD B , PD C , and PD D are positioned at four quadrants in a clockwise direction, wherein the 
main photodetecting units PD A and PD D are symmetrically arranged with the main 
photodetecting units PD B and PD C with respect to the track, wherein the side photodetectors 
comprise side photodetecting units PD E and PD F which respectively output electrical signals e 
and f, and wherein the side photodetecting units PD E and PD F are symmetrically arranged at 
opposing sides of the track and outside of the main photodetecting units PD A , PD Bl PD Cs and 
PD D . 

1 0. (Currently Amended) A computer readable medium encoded with processing 
instructions for implementing a method of generating a tracking error signal, the method 



5 



Serial No. 10/678,750 

comprising: 

calculating a difference between an MPP signal and an SPP signal whose AC 
components are removed via a high-pass filter such that only DC components of the SPP signal 
remain, 

wherein the MPP signal is obtained by calculating a deviation of beam powers detected 
by main photodetecting units which are arranged in right and left directions with respect to a 
track and the SPP signal is obtained by calculating a deviation of beam powers detected by 
photodetecting units which are one of pairs of the main photodetectors diagonally arranged with 
respect to the track and side photodetecting units disposed on opposing sides of the track and 
outside of the main photodetecting units A 

wherein the high-pass filter is connected in series between a generator of the SPP signal 
and a calculator of the difference between the MPP signal and the SPP signal, and is grounded . 

1 1 . (Currently Amended) A tracking error signal generator comprising: 
a main push pull (MPP) signal generator which generates an MPP signal based on a 
difference between a first sum signal representing the sum of signals output from main 
photodetecting portions disposed on a side of a track and a second sum signal representing the 
sum of signals output by the main photodetecting portions disposed on an opposing side of the 
track; 

a side push pull (SPP) signal generator which generates an SPP signal based on a 
difference between one of a third sum signal representing the sum of signals output from the 
main photodetecting portions which are diagonally disposed with respect to the track in a first 
direction and a fourth sum signal representing the sum of signals output by the main 
photodetecting portions diagonally disposed with respect to the track in a second direction 
normal to the first and a fifth signal output by a first side photodetector and a sixth signal output 
by a second side photodetector; 

a high-pass filter which removes ati-an AC components from the SPP signal such that 
only DC components of the SPP signal remain; and 

a subtractor which generates a tracking error signal based on a difference between the 
MPP signal and the DC components of the SPP signal^ 

wherein the high-pass filter is connected in series between the side push pull signal 
generator and the subtractor and is grounded . 
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12. (Original) The tracking error signal generator of claim 11 , wherein the main 
photodetecting portions are positioned at four quadrants of a photodetector in a clockwise 
direction and the main photodetecting portions on the first side of the track are symmetrically 
arranged with the main photodetecting portions on the opposing side of the track. 

1 3. (Currently Amended) The tracking error signal generator of claim 1 1 , wherein the 
side photodetectors are disposed at opposing sides of the track and outside of the main 
photodetectors 

14. (Currently Amended) A method of generating a tracking error signal, comprising: 
generating a main push pull (MPP) signal based on a difference between a first sum 

signal representing the sum of signals output from main photodetecting portions disposed on a 
side of a track and a second sum signal representing the sum of signals output by the main 
photodetecting portions disposed on an opposing side of the track; 

generating a side push pull (SPP) signal based on a difference between one of a third 
sum signal representing the sum of signals output from the main photodetecting portions which 
are diagonally disposed with respect to the track in a first direction and a fourth sum signal 
representing the sum of signals output by the main photodetecting portions diagonally disposed 
with respect to the track in a second direction normal to the first and a firth sum signal output by 
a first side photodetector and a sixth sum signal output by a second side photodetector; 

removing ati-an AC components from the SPP signal via a high-pass filter such that only 
DC components of the SPP signal remain; and 

generating a tracking error signal based on a difference between the MPP signal and the 
DC components of the SPP signal A 

wherein the high-pass filter is connected in series between a generator of the SPP signal 
and a calculator of the difference between the MPP signal and the SPP signal, and is grounded . 

15. (Original) The method of claim 14, wherein the main photodetecting portions are 
positioned at four quadrants of a photodetector in a clockwise direction and the main 
photodetecting portions on the first side of the track are symmetrically arranged with the main 
photodetecting portions on the opposing side of the track. 

16. (Currently Amended) The method of claim 14, wherein the side photodetectors 
are disposed at opposing sides of the track and outside of the main photodetectors. 
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1 7. (Currently Amended) A computer readable medium encoded with processing 
instructions for implementing a method of generating a tracking error signal, the method 
comprising: 

generating a main push pull (MPP) signal based on a difference between a first sum 
signal representing the sum of signals output from main photodetecting portions disposed on a 
side of a track and a second sum signal representing the sum of signals output by the main 
photodetecting portions disposed on an opposing side of the track; 

generating a side push pull (SPP) based on a difference between one of a third sum 
signal representing the sum of signals output from the main photodetecting portions which are 
diagonally disposed with respect to the track in a first direction and a fourth sum signal 
representing the sum of signals output by the main photodetecting portions diagonally disposed 
with respect to the track in a second direction normal to the first and a firth sum signal output by 
a first side photodetector and a sixth sum signal output by a second side photodetector; 

removing ati-an AC components from the SPP signal via a high-pass filter such that only 
DC components of the SPP signal remain; and 

generating a tracking error signal based on a difference between the MPP signal and the 
DC components of the SPP signal A 

wherein the high-pass filter is connected in series between a generator of the SPP signal 
and a calculator of the difference between the MPP signal and the SPP signal, and is grounded . 

1 8. (Original) The computer readable medium of claim 1 7, wherein the main 
photodetecting portions are positioned at four quadrants of a photodetector in a clockwise 
direction and the main photodetecting portions on the first side of the track are symmetrically 
arranged with the main photodetecting portions on the opposing side of the track. 

1 9. (Currently Amended) The computer readable medium of claim 1 7, wherein the 
side photodetectors are disposed at opposing sides of the track and outside of the main 
photodetectors, 

20. (Currently Amended) An optical recording/reproducing system, comprising: 

a pickup having a light beam generator which generates a light beam, an optical system 
which focuses the light beam onto an optical medium, a focus/tracking actuator which moves the 
optical system in a radial direction with respect to the optical medium in response to a tracking 
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driving signal so as to direct the light beam at a specific track on the optical medium, and a 
photodetector section including main photodetecting portions which receive the light beam after 
the light beam is reflected from the optical medium and output respective signals in response 
thereto; 

a high-pass filter which removes AC components from the SPP signal such that only DC 
components of the SPP signal remain, the AC components being removed before the signal is 
received by the tracking error signal generating unit; 

a tracking error signal generator which generates a tracking error signal representing a 
difference between a main push pull (MPP) signal and a side push pull (SPP) generator; 

a servo controller which generates the tracking driving signal based on the tracking error 

signal, 

wherein the MPP signal is generated based on a difference between a first sum signal 
representing the sum of signals output from the main photodetecting portions disposed on a side 
of a track and a second sum signal representing the sum of signals output by the main 
photodetecting portions disposed on an opposing side of the track, and 

wherein the SPP signal is generated based on a difference between one of a third sum 
signal representing the sum of signals output from the main photodetecting portions which are 
diagonally disposed with respect to the track in a first direction and a fourth sum signal 
representing the sum of signals output by the main photodetecting portions diagonally disposed 
with respect to the track in a second direction normal to the first and a fifth signal output by a first 
side photodetector and a sixth signal output by a second side photodetector^ 

and wherein the high-pass filter is connected in series between a generator of the SPP 
signal and a calculator of a difference between the MPP signal and the SPP signal, and is 
grounded . 

21 . (Original) The optical recording/reproducing system of claim 20, wherein the main 
photodetecting portions are positioned at four quadrants of a photodetector in a clockwise 
direction and the main photodetecting portions on the first side of the track are symmetrically 
arranged with the main photodetecting portions on the opposing side of the track. 

22. (Original) The optical recording/reproducing system of claim 20, wherein the side 
photodectors are disposed at opposing sides of the track and outside of the main 
photodetectors. 
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23. (Currently Amended) A filter in a tracking error signal generating circuit which 
generates a tracking error signal using a differential push pull method, comprising: 

a high-pass AC component remover which removes aU-an AC components from a side 
beam push pull (SPP) signal such that only DC components of the SPP signal remain, 

wherein the SPP signal is obtained by using electrical signals output by photodetecting 
units based on a calculated deviation of beam powers detected by the photodetecting units, the 
photodetecting units being one of pairs of the main photodetecting units diagonally arranged with 
respect to the track and side photodetecting units disposed on opposing sides of the track and 
outside of the main photdetecting units, and 

wherein the tracking error signal can be stably generated regardless of a disc track pitch A 

and 

wherein the high-pass AC component remover is connected in series between a 
generator of the SPP signal and a calculator of a difference between a main push pull signal and 
the SPP signal, and is grounded . 
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